The relaxation mechanisms of lattice mismatched heteroepitaxial films may accommodate defects, such as misfit dislocations (MDs). Such MDs are located at the interface between two different compounds and can be considered linear defects exhibiting their own distinct structural, chemical, and physical properties. Recent studies have highlighted the strong potential of buried and laterally ordered MD networks in creating a variety of periodic strain-induced functional patterns in oxide thin films [1] [2] [3] . These recent findings have motivated analysis of the atomic and chemical structure of the MD phase in complex oxides, in view of the development of functional dislocation-based nanostructures.
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In this work, we combine imaging and spectroscopic techniques to determine the complex structure of MDs in the perovskite type La0.67Sr0.33MnO3/LaAlO3 (LSMO/LAO) heteroepitaxial system. The atomic structure of the core and surrounding area of the MDs is analyzed by high resolution (HR) transmission electron microscopy (TEM) and aberration-corrected scanning (S)TEM, as well as its chemical and electronic configuration by means of energy dispersive x-ray (EDS) spectral mapping and electron energy-loss (EELS) spectrum images.
A high angle annular dark field (HAADF) STEM image of a MD core at the LSMO-LAO interface is shown in Figure 1 . This MD is characterized by a a[010] Burgers vector parallel to the LSMO-LAO interface, where a is the LAO lattice parameter. A careful analysis of the HR-TEM and HR-HAADF data reveals that the dislocation core is dissociated and presents two extra half-planes separated by one unit cell. The strain field associated with this dislocation is characterized by tensile and compressive regions extending above and below the dislocation glide plane, which is parallel to LSMO-LAO interface. The HAADF images of the MD core indicate the formation of a La anti-site defect in the tensile zone to accommodate the tensile strain. The atomic resolution EDS and EELS analyses reveal that, while the position of the LSMO-LAO interface is blurred by cation intermixing, oxygen vacancies selectively accumulate in the tensile region of the dislocation strain field. Such accumulation of vacancies is accompanied by the reduction of Mn cations in the same area. The imbalance between the concentration of oxygen vacancies and the rate of Sr diffusion out of the core results in a positive net charge q ≈ +0.3 ± 0.1 localized in the tensile region of the dislocation, while the compressive region remains neutral. The basic mechanisms involve in the distribution of cations and oxygen vacancies around the MD core are schematically summarized in the right panel of Figure 1 . These results highlight a prototypical core model for perovskite-based heteroepitaxial systems and offer insights into predictive manipulation of MD properties [4, 5] .
